Response of wheat yield to nitrogen fertilization is differing according to soil, fertilizer, application method, weather conditions, and sowing dates. Two field experiments were carried out during the two successive winter growing seasons of 2014 /2015 and 2015 /2016 to evaluate the influence of three sowing dates (November 1 st and 20 th and December 10 th ) and five treatments of nitrogen fertilization (75 kg N fed -1 , 56.25 kg N+ inoculation with biofertilizer, 56.25 kg N + 10 m 3 compost, 37.5 kg N +biofertilizer+ twice N foliar spray and 37.5 kg N+ 10 m 3 compost + twice N foliar spray) on wheat yield. Treatments were distributed in a Split Plot Design with three replicates; sowing dates in the main plots and nitrogen fertilization treatments in the sub plots. Results revealed that N-fertilization treatments 56.25 kg N fed -1 + biofertilizer inoculation and 37.5 kg N fed -1 + biofertilizer+ twice foliar spray of 1%N had superior effect on wheat yield, its components, protein content the uptake of NPK in grain and straw without signicant differences between them, and with the treatment of 37.5 kg N+ 10 m 3 compost+ twice N foliar spray which recorded the highest yield. Sowing dates of wheat had significant effects on grain and straw yields, its components and the uptake of NPK; since the rank for their superior effects was as follows: 20Nov>1Nov>10Dec. Grain and straw yields increased with sowing wheat at November 20 th by 10.68 and 14.70 % as compared with sowing at November 1 and by 40.52 and 29.26 % as compared with sowing at December 10 th , respectively. For the economical return, N fertilization at a rate of 37.5 kg N+ biofertilizer inculation+ twice 1% N foliar spray recorded the highest net return (14017 L.E) per feddan as compared with other treatments. So, it could be concluded that and N fertilization at 37.5 kg N+ biofertilizer+ twice N foliar spray is the optimum treatment under these conditions with sowing wheat on November 20 th , not only because it could rotaionlize mineral N fertilizer by 45% approximately, but also safeguard environment againist pollution.
INTRODUCTION
Wheat (Triticum aestivum, L.) is one of the main strategic crops in Egypt. Increase the agricultural land area of wheat and maximizing its production are of the main government target. There are many factors that affect wheat production among them soil type, quantity and quality of irrigation water, fertilization especially nitrogen, weather conditions, management and etc.
Aswan is one of the Egyptian Governorates which lie at the southernmost of Upper Egypt. It is one of the promising areas for horizontal expansion in wheat production. Adjusting the suitable date of wheat sowing plays an important role on the yield attributes. Early or late sowing dates reduces wheat yield, since some studies demonstrated that earlier sowing could increase chances of disease and insect problems, however late sowing reduces chance of survival; delays maturity, increases disease chances and reduces yield potential (Qasim et al., 2008; ElGizawy, 2009 and Hassanein et al., 2012) .
The meteorological report concerning Egypt climate indicated that the averages of maximum (Max) and minimum (Min) daily temperature increased by 0.2-4.4°C and 0.2-2.5°C than known measurements through winter seasons of period from 1981-2014, respectively. As for Aswan climate, the report illustrated that average of Max T increased by 3.2 more than the normal rate (24.1°C), whereas the average of Min T increased by 0.2°C more than the known rate (10.5°C). The highest average of Max T (28.2 °C) and of Min T (13.6°C) was at 2010. However, the climate in Aswan is extremely dry year-round, from zero to less than 1 mm to average annual precipitation (Abd El-Hamed and Abd El-Aal 2015) .
Nitrogen fertilization is a key important factor that affects wheat production. Response of wheat yield to nitrogen fertilization is differ according to wheat varieties, soil type, fertilizer type and method of application as well as the climate conditions (Mekail et al., 2005; Morsy et al., 2007 and Ewais et al., 2010) . In Nile Delta region, grain yield significantly responded to mineral N fertilizer up to 75 kg N fed -1 , while the response of straw yield was up to 90 kg N fed -1 (El-Guibali et al., 2005; Abomarzoka and Hamadny 2017 and El-Dissoky et al., 2017) . In Middle Egypt, wheat straw and grain yields responses to N fertilizer level ranged from 75-100 kg N fed -1 according to wheat varieties (Mekail et al., 2005 and Hemeid and Ali, 2010) .
Biological inoculation of wheat by biofertilizer which contain microbial strains of free-living-N 2 -fixing bacteria (i.e. Azotobacter and Azospirrilum) with mineral N fertilization at the rate of 56-60 kg N fed -1 maximize the yield and net return (Morsy et al., 2007; Badr et al., 2009; Mosaad et al., 2013 and Abd El-Lattief 2013) . The combined use of inorganic, organic and bio fertilizers had beneficial effect on reducing the use of chemical fertilizers, keep balance among nutrient supply, and maintains soil ability for sustainable agriculture (Datta et al., 2009; Khalil et al., 2010; Ewais et al., 2010 and El-Gizawy, 2010) .
Earlier, studies showed that application of organic manures along with mineral nitrogen fertilizer was the best for soil fertility conservation, saving mineral N fertilization. In Sohage Governorate-Egypt, Khalil and Aly (2004) ). In Middle Egypt, Hemeid and Ali (2010) reported that application of 2 ton compost of crop residues fed -1 (1.85 % N) together with inorganic fertilizer 60 kg N fed -1 had an integrated effect on wheat yield and recorded the highest grain yield 3.221 and straw yield 5.92 ton fed -1 . Also, it was reported earlier that foliar spray of fertilizers along with soil application increases the efficiency of fertilization and reduces the losses of fertilizer as well increases the yield. Furthermore, studies 156 demonstrated that foliar spray of nitrogen can be supplemented with soil-applied fertilizers but can't replace soil fertilization. Sarhan et al., (2004) ; Jamal, et al., (2006) ; Khan, et al., (2009); Gul et al., (2011) and El-Dissoky (2013) found that application of N at the rate of 1-3 % N with soil activated dose of N gave a high increase in wheat grain and straw yields and in their contents of N and P in comparison with soil application only ().
The objective of the present study is to assess response of wheat yield to nitrogen fertilization, organic and biofertilizer application which grown at different sowing dates in Upper Egypt (Aswan Governorate). Authority 2014 Authority , 2015 Authority , 2016 Authority (E.M.A., 2017 at the experimental site (Aswan Governorate) for the two growing seasons are exhibited in Table 3 . Harvesting, sampling and nutrients status: -Grain and straw yields, spikes number m -2 and 1000-grain weights were recorded. Nitrogen, phosphorus, and potassium concentrations were determined at the wet digested of plant samples (grain and straw) using sulphuric and perchloric acids. Testing nutrients status followed the methods outlined by Chapman and Pratt (1982) and Page et al., (1982) ; N was determined using Kjeldahl method; P was determined using spectrophotometer at wave length 640 by ammonium molybedate; K was determined using flamephotometer. Protein content in grain was calculated by multiplying N % by 5.75 factor. The economic return for each nitrogen fertilization treatment was calculated according to the cost and the total gross return of grain and straw yields per faddan as Egyptian pound (L.E). Gomez and Gomez (1984) and means values were compared against least significant differences test (L.S.D.) at 5% level.
MATERIALS AND METHODS

RESULTS AND DISCUSSION
1-Grain and Straw Yields and Harvest Index: Nitrogen fertilization impact:
Data in Table 4 show that wheat grain and straw yields responded well to the treatments of nitrogen fertilization associated with biofertilizer and compost additions in both seasons. The highest grain yield was obtained with N-fertilization of 50%N+org+F (37.5 kg N fed -1 with compost and twice N foliar spray), but without a significant difference with grain yield that recorded with 100%N (75 kg N fed -1 ), 75%N+org (56.25 kg N+ 10 m 3 compost) and 50%N+bio+F (37.5 kg N+ biofertilizer+ twice N foliar spray). Straw yield was rremarkably higher due to combined application of mineral N fertilizer at 37.5 kg N associated with 10 m 3 compost and twice N foliar spray (50%N+org+F) as compared with 75 kg N (100%N), without significant differences with 75% N+org and/or 50% N+bio+F.
Concerning harvest index (HI), the highest percent of HI was obtained when soil N fertilization was added at 75 kg N fed -1 (100% N). However, the differences among other treatments were not noticeable. So, it can be concluded from the above mentioned results that N fertilization as a combined application of mineral N fertilizer and compost or biofertilizer with twice N foliar spray (as treatments of 75% N+bio, 50% N+bio+F and 75% N+org, 50% N+org+F) had immense effect on grain and straw yields.
Furthermore, the current study showed that Nfertilization at a rate of 56.25 kg N fed -1 (75% N) with biofertilizer inoculation or 37.5 kg N fed -1 (50% N) + biofertilizer+ twice foliar spray of 1%N had positive effect on yield without signicant differences between them, yet the highest yield was recorded with 50%N+org+F. These results clarify the importance of biofertilizer inoculation which had its beneficial effects in N-fixation and production of plant growth promoting substances probably such as indol acetic acids, gibberellins, pyridoxine and others. These results are in accordance with those obtained by Morsy et al., (2007) ; Badr et al., (2009) and Abd ElLattief (2013) who stated that inoculation of wheat seeds with biofertilizers containing strains of Azotobacter and Azospirrilum with mineral N fertilization at the rate of 56-60 kg N fed -1 could maximize its yield. Furthermore, the present study revealed that twice foliar spray of 1%N (20 g urea L -1 ) along with soil application of 50% N (37.5 kg N) and addition of organic fertilizer or biofertilizer increased wheat yield and maximized fertilization efficiency. Our results are in agreement with those obtained by Sarhan, et al., (2004) ; Jamal et al., (2006) and Khan et al., (2009) who reported the foliar spray of fertilizers along with soil application increased the efficiency of fertilization, reduced the fertilizers losses and increased the yield.
Sowing dates impact:
Data in Table 4 show that sowing dates significantly affected wheat grain and straw yields and HI. The rank of sowing dates for their effects on grain and straw yields was D 2 >D 1 >D 3 , and for HI the superiority was obtained at sowing dates D 1 and D 2 without significant difference between them. The highest grain and straw yields were obtained at sowing wheat on November 20 (D 2 ) in both seasons. The mean Grain and straw yields increased with sowing wheat at November 20 as compared with sowing at November 1 by 10.68 and 14.70 % and increased as compared with sowing at December 10 by 40.52 and 29.26 %, respectively. The highest mean of HI was recorded with sowing at November 20. These results illustrate that the optimum time for wheat sowing under these conditions is November 20, and this may be attributed to suitable weather conditions at this period for sowing wheat and plant growth (as shown in Table 3 ) since the temperatures were as follow: maximum 31.0°C, minimum 17.3°C, and average 23.8°C. Porter and Gawith (1999) stated that the optimum temperatures for wheat ranged from 24-28°C for sowing and germination, 20-25°C accelerated growth, 15-22°C heading, 18-24°C pollination and grain filling and for 20-25°C maturity. In this regard at different environmental conditions in Egypt (Sakha, Qalubia, Minia, Sids and Shandaweel locations), Qasim et al., (2008) ; El-Gizawy, (2009) and Hassanein et al., (2012) Hassanein et al., (2012) . 
Fig. 2. Impacts of nitrogen fertilization and sowing dates on harvest index (%). 2-Yield components:
Data in Table 5 Data in Table 5 show that the variations among N fertilization treatments for 1000-grain weight were insignificant. However, 1000-grain weight significantly affected by sowing dates, as the rank of sowing dates followed the order D 3 >D 2 >D 1 . The interaction of N fertilization treatments with sowing dates had significant effect on 1000-grain weight in the 2 nd season only, but insignificant for the mean of the two seasons. These results are in accordance with that obtained by Qasim et al., (2008) and El-Gizawy (2009) .
Data in Table 5 illustrate that grain content of protein significantly affected by treatments of N fertilization, whereas the highest mean of protein content (13.46%) was obtained with N fertilization treatment 75%N+bio (56.25 kg N + biofertilizer). Sowing dates had significant effect on protein content in 2 nd season only, with superior the content at sowing date November 20 th . The interaction between Nfertilization treatments and sowing dates had a significant effect on grain content of protein. The highest protein content (13.70%) was recorded with the interaction of 50%N+bio+F*D 2 . The obtained results showed that N treatments having biofertilizer inoculation exhibited in general higher protein in the grain produced. These results are in accordance with that obtained by Ewais et al., (2010) and Abd El-Lattief (2013) who found that inoculation with the mixture of Azospirillum+ Azotobacter resulted in significant increases in 1000-grain weight, grain and straw yields and protein content of grain.
3-NPK-Uptake (Kg fed -1 ): A-NPK-uptake in grain yield:
Data in Table 6 show the effects of N fertilization treatments and sowing dates and their interactions on the grain yield uptake of NPK (kg fed -1 ). The results indicated that variations among N fertilization treatments for the grain uptake of NPK were obvious combared with 100% N. The superiority for the grain yield uptake of NPK was recorded for N fertilization treatments; 75% N+ org, 50%N+bio+F and 50%N+org+F, without significant differences among them.
Data in Table 6 and Figs. 3, 4 and 5 show that the grain yield uptakes of NPK, were significantly affected by sowing dates in both seasons. The highest grain content of NPK was recorded of wheat that sowing on November 20 th (D 2 ). The rank of sowing dates for its superiority impacts was D 2 >D 1 >D 3 . The interactions of N fertilization treatments with sowing dates significantly affected the grain uptake of N in 2 nd season but insignificant in 1 st season. However, the interaction had insignificant effect on grin uptake of P and K in 2 nd season. The highest grain uptake for both N (89.5 kg fed -1 ) and P (16.1 kg fed -1 ) were recorded with the interaction of 50%N+bio+F*D 2 . For K-uptake the interaction of 75%N+org*D 2 had the highest uptake (17.1 kg fed -1 ) without significant difference with that recorded at the interaction of 50%N+bio+F*D 2 . The uptake of NPK in straw, significantly affected by sowing dates, whereas the uptake of NPK was decreased with sowing at D 1 and D 3 as compared with D 2 . The highest NPK uptake in straw yield was obtained at sowing wheat at November 20 th . Additionally, it is obvious from Table 7 and Figs. 3, 4 and 5 that interaction between N fertilization and sowing dates had a significant effect on the uptake of N and P in straw yield, but had insignificant effect on the uptake of K.
Also, Fig. 6 illustrate that the total uptake of NPK in grain and straw yields clearly affected by sowing dates, whereas it decreased with sowing wheat at December 10 th as compared with sowing at November 1and 20 ) and 50% N+bio+F (37.5 kg N+ biofertilizer+ twice N foliar spray) had superior impacts on the total uptake of NPK as compared with 100% N (75 kg N fed -1 ). These previous results illustrate that application of compost or inoculation by biofertilizer along with mieral N fertilization at 50% or 75% N and foliar spray of N had integrated effect on the totat uptake of NPK (Fig. 6) , as well as increased N fertilization efficiency. Furthermore, these results are positively correlated with above-mentioned results of wheat yield and its componts (Tables 4 and 5 ). 
4-Economical evaluation:
Data in Table 8 show the economical evaluation of wheat yields (grain and straw) as affected by N-fertilization treatments. The inputs were; 200 L.E/50 kg ammonium nitrate fertilizer, 250 L.E/50 kg urea fertilizer, 200 L.E/ twice N foliar spray, 30 L.E/biofertilizer and 200 L.E/m 3 compost. The outputs were; 3.33 L.E/kg grain (500 L.E/ardab) and 500 L.E/1000 kg straw. Data illustrate that treatment of 75% N+org (56.25 kg N+ 10 m 3 compost fed -1 ) had the highest cost (2672 L.E), while the treatment of 50% N+bio+F (37.5 kg N+ biofertilizer+ twice N foliar spray) had the lowest cost (678 L.E). For the total gross return per feddan, N fertilization as 37.5 kg N fed -1 + compost+ foliar (50% N+org+F) recorded the highest value (15030 L.E) of grain and straw yields. However, for the net return (total gross return -total cost), N-fertilization as 37.5 kg N + biofertilizer+ twice N foliar spray (50% N+bio+F) recorded the highest net return (14017 L.E). These result illustrate that N fertilization at a rate of 37.5 kg N (50% N) + inoculation with biofertilizer and twice N foliar spray was maximmized grain and straw yields and the net return per feddan as compared with mineral fertilization at 75 kgN fed -1 (100%N) and other treatments which due to its lower cost. Moreover, the differences between the yield of 37.5 kg N fed -1 +bio+ foliar and 37.5 kg N fed -1 +org+ foliar were insignificant. So, it could be concluded that N fertilization at 37.5 kg N+ biofertilizer+ twice N foliar spray (50% N+bio+F) is the optimum treatment for N fertilization under these conditions, not only because it could rotaionlize mineral N fertilizer by 45%, approximately, but also safeguard environment againist pollution.
It is worth mentioning that the combined applications of 10 m 3 compost fed -1 along with 37.5 kg N fed -1 (50% N) and twice N foliar spray gave lower net return as compare with the treatments of 100% N and/or 37.5 kg N+biofertilizer+foliar, due to higher cost of compost (2000 L.E). Nonetheless, application of compost would have a positive effect on the next crops (as a residual effect) and on the sustainablity of soil productivity, therefore one might consider it is justified. The combined application of organic fertilizers with inorganic fertilizers is reccomended for saving chemical fertilizers; improving soil properties; support soil fertility maintenance; keep balance among fertilizers and reducing environmental pollution (El-Gizawy 2010 and Khalil et al., 2010) . 
